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mm SJXh 2003/5/16 



H^S X||422°l ^§0il °im01 ^01 

^ (en 

20 2 29,000 SI 

7 2 7,000 €1 

0 2 OS! 

o a os! 

36,000 SI 

1. 2^AH- SA||AH(£S)_1S 
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-g- S.^-*Kr 711 olB^^" *l^Rr ^^a* y> 

£ iBefli* ^lTl^t-ll tiV£^l i*}<3] *fl2: afl^^M W ^ o_3L, 

If-S iSEflit ^71^71 ^Al*V ^ ti>S. TllolH^^^S)-^ 

uf, #i»a>3* ^ tIMH-S 3^3^-3: ^H>}ZL, ^ 3. lE^r ^ 4^ 3. 

£ 3 

-S^s*. ^s^ltf^ s., l^el s, ^x^, ijLell^ 
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AE e |A aflTHl- £|tr ^£^1 4i^>S] '^{Method of fabrication 

semiconductor device for remove stress} 

£ lb^ £ la°fl 4€- 

£ 2^ #Hfl 7|#5] ^ iHefli ^1^ (stress history)^- H^ltb £ 
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<n> a^iTr TiioiH^i^ *i ^ ^hm $n i-^^^-, ^^sh- ^ 

svo) ^ 7flolH ^^(W/WN/Polysilicon)* A]~g-s}jL <&r\. 
<i2> ^i^s^ ^ 3# TflolH ^Mr H 2 0 

HL^ 0 2 « fe^ ^r£^| #3^3^, ^^S^ ^ 

^ P>olaS.H€^l(microtrench) ^ 3 4*1^ , ^B^l^M #^}^r #3 

<13> TflolH^^-^l &TT #S^£r =L ^ ^ ^«fl S^ti 3 

<H ^(sub-threshold voltage) ^3 [nr-g^-fr, TlMB-fKEH 3l<?l¥ii 

(GIDL)] , £*l^(punchthrough) « , ±-A ^ ^S.<^ 
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<15> o|-i- ^-^>7l $m 7fl^-^ -^^M ^1^ -^(Selective oxidation) ^ , 

*r±. ^(H 2 rich)^ <&S* ^7l(H 2 0, H 2 )4M ^i^s^CW/WN)^ ^5}- 

<16> o]sq- ^i^^Vs}- ^-^^ GIDLCGate Induced Drain Leakage) ^^Sr ^ 

*H #— A l ^^-tr 7fl°lH «l = ^(gate bird's beak) -8: *§^}7l ^tr ^ 0 14. 

<17> 51 la£: ^Hfl 7l#ofl n}^ E^^oVO- TflolH^i^ ~P"^1 #5131 ^7} 

^1 ^12: y o v ^* tr *3 M-S^IjI, £ lbfe £ la<>ll ^^£^1^. 
<is> £ la^l £Al^ ^-ol, ^efl 7l#^ 3.711 #^^al^^, ^MsJ-^ 

TflolH^^ TflolB^l^- 3flE^ ^3 (SI), ^1*13 

^baa}^ ^(S2), TlHH^^SK 1 - #3" ^^(S3), TllolH^Wl^^^- ^ 
3- ^(S4), #^^^(BPSG) ^ ^(S5), ^/^efl^ W 
si ^3(S6), f^H^KBPSG) ^tr ^(S7)^S ^^!=f. 

<19> £ lb^l ti>^ ^ol, ^ ^ = ^rSl-si-(FOX)ol #£31 7l^r(ll) -^Hl 

^H;E^5}-^(12)-8r JL, 7llolH^r5r^-(12) >*H #sl^el W(13) , ^^Sr 

^(14), ^31^(15) ^ *l-^>^a(16)§- x}%}5- ^tr*}. ^-5-°H, sr>=^ia(16), 
^€^(15), ^i^SKKM) ^ #5l^sl€-mi3)* ^* r 3°-S. ^l^H 711^1 

<20> r^ofi, 711 olH al^(17)^ ^*r7l H 2 0 £-3l7Hl*| a}bJ] aVsJ- ^-g- 

^Al^le}-. o]n|i ( el ^-5|(13)21 A]Efl^^^. ^rsF^lTl #e] ^51^^(13)^ 
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(18bH ^3^ €4. 

itrtt ^HB^^sWgate sealing nitride, 19) -i: *8^th=h 

<22> ne^uj-, ^5fl7]^4 ^--gr i*Vfe ^-^(Data retention time) 

3tr 1°1^H1 -t^tH 13 iSslli (Thermal stress)^ ^tr H^(trap) 

^(defect )°1 -fr^^M °llr 0 l ¥^3^ 3.3. *}JEL3.*| dH^Bl^Er^ 

a) H. 31*1 ^ .SL-fr (refresh time fail)* ^sfltb^f. 
<23> £ lbsq- ^^S^ ^31^ 

(W/WN/Polysilicon)^) TIMBER* *11 -§-*}¥ DRAM «>£^^H1^ GIDL ^Jl*> 
71 <H*H *Yj=lX\ ^iL*V ^>Sr ^*l*Hr3l, °1 ^ ^ ^o 1 " 

•*M ^-#^^Hl «<HH ^tr ^ ^ w o v ^^r *fl«?*tel °H 

<24> ^Ufl, 0.13/an °1*> 7]# afl^lM^ TflolH^^" °1^ ^ ^*HH^ °1 ^ & 

Tflom^^^gj-nv szv ^ j£4f ^-^Ir-g: ^1^*1-71 13 iH3l^7 r c] ^^fl^l 
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<25> 51 2^ ^2fl 7l#S] ^ Ttj-s. ah^)a o]^^- ;£X|^ JSL^li}. <^7)*] , 

7}3.3±g.±= A ^* M-^uH^l, ^]S2>S.^ ^Befl^l- q-EHH, n^flHr 4^ 

51-^1^ (gate edge), £.^( S p aC er edge), ^ = ^>S|-^- ^ 5L^5](STI 

top corner) ^ sjJE-^s^ ^ bottom corner) ^ ^ 

<26> s. 2<H1 ti>^- ^-o], i£M D -l 3R> H^l(trence) -^8 ^ € <H 

^(well annealing) ^°\)*\ A ^fe iS^liicf£ TiHB^sK 1 - *3 , Tfl 

<27> tc)-Br^, ^«1^5r ^cHH iHel]it ^ ^ *\]7]a}^^7) H cHM € 

<28> ^. A o V 7 ] ^ ^2fl 7^0] «fl^^>7l ^*fl °}#tr ^31^ 

5E^Rr TflolH^^" ^*S*Rr ^d^W AE 5 |A f ^T^Hr^ 

3^"?r aV5L^ 4i7>a] %]2, »^-$r *fl^*RrC|| =L J$*\o) o^v} . 
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S| #31, #7\ ^I^SM ^ iEeflit ^11^*1-71 ^tb #31, ^ #7l I^Bl 

€ ^H] TfloiH^^^si-^ ^*Hr #311- a^*>^- tvt}. ti> 

#*I*MI, *}^#SM w>^ AEBflAf A]^\7] fl^ #31 fe, ^ ^S^M 

olAl^- S^r ol^^H, <^s} -g^A] ?J * 

S sM, 750 °C~ 1000 °C# 3£^>J1, ^E^l #^ * 

^#5L^r 3°C~25°C1- i^>^L, *H*1 7 0 >^£^ £ 

# 1°C~20°C1- 3E.^}^r ^r^^-S. tb4. 

<so> at!:, ^ #E*ll ^>o) ^3. wj-^^ ti>£^l 7]^: ^-<H1 31 °1 B#SK\ #sl 

U^fi^" ^ #31, ^-71 

^ #°1H 4>7l #&1^5l^#^: ^Jem^o.^. ^sMtItt *I #31, ^d^^Sf- 

^ Aj-ofl 7flo]H^^^S|-^-i- ^*Hr #31, ^ >8-7l ^A]-^ ^ ^71 TflolH^ 

7] ^ l^el #31^, XJS. 4~& ^A^O-^. °1^*H, 1^5} 

^r£^l ^^A|?J ^ CfA] ^77}7] 7^X\7}^ ?A^r ^ SLS. f>W, <1 

^5] -8:^^ 750°C~1000°C# i^Kn, I^S^ ^r£^l ^A^] ^^5.^ ^ 
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# 3°C~25°C# XWaL, ^iiLJEL*! ^^r^l vfl^fe #-^J£^ ^ ^ 1°C 

~2or« ^J* ^-^.s. 

<31> o)t\, 7l#£-0>o}]Ai o. 7^ 7>l-7> 7l#^ 

<32> £ 3-8: £ ^fll^HH 4^- ti>£^l ^)2i y o V ^* ^ 

<33> £ 3^r a. M}-^<i] afll^H^, 37fl #2^3 ^Sfl^S^ ^ E j 

i^nvo) TflolH^^- M^Kr XMHSH" ^(Sll), ^<S*1 

el(RTP) aJ^^ ^(S12), t^^^I^^ S<Hl^sl ^ <£^2} ^ 

(S13), TflolH^^^sl-^ ^ ^(S14), ^HH^^H^sK 1 " ^ ^(S15), 
^^sV(BPSG) ^ ^(S16), ^^/=efl<ys] -^<I^ej ^(S17), # 

Tj^o^CBPSG) #3.-^1- W <l^el ^(18)J13. <^7H ( ^ 7l 

^ 3.*lH°l ^ <I^5l ^-^(S13)3l- 7flo]H^^^5)-^- ^-^(SW)^: 
(in-situ) "J-^^-S. 

<34> s. 3ofl 5L*}& ^1^3 ^^3* ^(S12)^l wVS. 7i<y-^ 

7l^-^> S.^^ ^ ^(S13)* ^1^*1-^ ^^^>2}- ^-^(S12)aH1 ^<1^ 

29-10 



1020020086318 2003/5/16 

^Sj-nV -3]- ^^( S 14)* ^l^KrHl, °H, *m^«M#^ 1*13 ^ 

^(S13H^I ^^Sl-^l^aV TllolE^^^^ul-^. ^^-Cf. 

^^tfl, ^^«l-7l^SV S-^^o] ^ <g^el ^-^(S13)Al 1^51 ^H* TllolE^^ 

<36> ^<^2l-^7l^-#2V SL^H^ ^ I^Bl ^-^(S13)3f TllolH^^^Sl-^ ^ 

^■^(S14)^ y&*\ SLS. ^l^^H, ^ *\<#^7}^^ S<Hl^i ^gr^^h 

750°C JL£v}x) ^ ^£^£5. f£t -§-&t* ^3^1 iHell^^l Sl«H sfl 

^5} #51*11 #i2flS 514^1^ ^^(S12)^H1 ^ ^Hefl^l £|*fl 49 

<37> £ 33]- te^ll 4l*> ^^21-^-71 3-°(H °1 ^ 

-^^(S13)-i- JL^, ^4-g-^7HH ^X\^} ^A]*}H.sm ^ 7}^o\] 

1-21- ^<y*Hl^i ^ 91$= ^^fi^ °1^M>5|"I- 

^l^JL, 711 olH^^^^ ^ VA 1 ^ 1^^ 7 > 7>^>^ ^ #3 

<38> wV^-ij^Tll, ^4 TllolH^^^Sl-^ ^^^1 o]Al^- 

o} ^£1- Aj-^o. S w. E i <l^el £5.77}*] #5l^Ai ^^^7H1^ «l^^sr>JL, 

^^7}^-^ 5.2] ^5L* ^r£S.^-Bl ^^r£^l vflE^A-1 tIHH 
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# ^SEt4. °H, 1^5] ^r£^ 750 1C~ 1000 °C# 10" 3 torr 
~10- 2 torr# SLf-SM, <t*lB] ^r^H *H*I *sl^ ^ 3r~25°Cl- 

ifsU, ^^£^1 iflei^ ^ -g^ rc~2o°c«- 1 

j^Bl *l#£r 10^-240^ ^3H4- 

^SH<^ ^iS. TflolH^i^ *g^*Kr sflE^ ^(S21), 

&) ^^^>5l- ^(S22), S(LP CVD furnaceHH^ <£5\ 

el ^(S23), ^«j-7l^^ v S-^l^i^ TflolH^^^S}-^- -^(S24), 7fl°|B^ 

^Ha^s^ ^-^(S25) , f^g^CBPSG) ^(S26), ^^/^efl^^ 

# ^ ^-#^^^1 ^(S27), ^^^-(BPSG) fS4-t ^tt <l^e] -^(28)°.^ 

<*M*1, ^<£^ 7 )s£^ s.6\\x\2\ ^ ^^sl ^^(S23)4- TflolH^^^^ 
^ ^ ^(S24)£r ^l^Cex-situ) ^ ^l^ttrf. 

<41> T£ 4 ofl £A]^ ^^S} ^^(S22)^l ^^7]^ 

^ S-ofl^o) ^ ^(S23)^- ^^3}. ^(S22)aH ^-^<1^^ « 0 V 

Aiofl ojsfl -fj-^s) ^ iHeflif ^^Ji, o}-^ TflolS^sl-^- 7l^ 
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< 42 > c(~g-o_S 3f-4- ^^^o] o)^5\.s]^ y^-z- *£x\-5}7} XMH^ 

^S}-n| ^z\- ^^(S14)# ^°^^7]^^ S SEfe 4€r ^ 

^ ufA] afll^Sj-flMtf^- S 5£^r ^^^SMtf^ 3.3. TlHH-g^ 
^^Mr &^t±. °H, l^sl £rS.^r 750 °C~ 1000 °C# S^al, *r?€-fl7lfe 
10-3 t orr~10-2torr» , 1*13 ^£7^1 *H*I ^^tSLtt 3°C~ 

25°C1- i^VJl, f^K&Sl^H *H*1 iflelfe 7 0 V^£^ rc~2o°c* £t 

?Vrf . ZL^JI, l^e] AjTj;^ 10^-- 240^- ^^o]tq-. 

<44> £ 5^ £ 3 ^ £ 4^1 TlHH^^^ ^3}- ^g-Aj ^5Lolcf . 

<45> E 5ofl £A]^ ^-o], ^^7}^^ tiV^^l 7]^ 3lE.(load)^ 

» S^a] ifl^l ^ <>]3:EL(unload)W. °H , 7fl °1 *8 ^ S^-fr ^*|-7]*l 

^71^ aI^ -R-*1W. 

<46> 51 6-^ ;*)]3^HH ti_V£^l ^A>^ ^2- h c v^ o. r^Al^V ^ 
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< 47 > s. 6^: ^-S*>^, £ ^fll^Hfe, 3.7\] ^^^^ ^ ^ 

TflolH^^r *§>3*Hr TflolS^^- sflB^ ^g(S31), ^1*1 
B] #Sj#3* ^§(S32), TflolB-i^^^ ^ ^(S33), 3. 

<H<d*8 1*1 3 *3(S34), TflolHisfl^l^-a:^-^' ^ ^(S35), 

^^(BPSG) ^ ^(S36), ^/=eflo]^ *-S3** ^tt ^1*13 ^(S37), # 
tJt^^CBPSG) ^(38)iL3 

21 <g*]E| ^(S34)^r °]*H- Tfl^lH^^^^ ^(S33)* 

*V J^, A H e| if ^7ls>7l W I^S] ^^g- ^1^^, ^^^^(S32)aH1 w> 
iEeflAH ^ TlHH^^s^ ^ ^(S33)aH1 iE^li7M£ ^Tl^ 

t£^- 1^5] S (Anneal furnace HH ^( vacuum) iE^r ^ H]^7>>i £^7HH 

750°C oj^l-o) a^*) * <l^^tb 4^-, ^1 #£r?>*l *H*I 

xfl^cf. olufl, TflolH^^^sl-^- ^ ^-^(S33)3l- 1^51 ^(S34)£: ^ 3. HL^ *1 

<50> W>^-3l§>7fl ( TflolH^^^^^ ^-^(S33)4 <l^s1 ^"^(S34)^ ^A]^- h 0 vai 

^^^l ^aj-^ tiK£*fl 71^ ^127-1^*1-71^3}- S^>31, ^127-1 <y-2l-^-7l 
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5L*fl 7}&-§r SiS-S^th H^JL, ^A^ «J-A}o} *fl2«<H^ ^sHW^f^ S^H # 
71 TlHB-^^SK 1 -^: 7]}o)^^^^o] ^zLQ ti>£^ S. 

<5i> ^sq- ^ ^a]^ wj-^iio) ^) lf2 « 0 V^Al, 750°C~1000°C# 5L^r^, 

^^M^r 10- 3 torr~10- 2 torrl- S. , 1*13 £r£?r*l 

fe «^ 3 °C~25°C# <dsL^?H #£4*5=^ ^ rc~20°C 

« i^cj-. l^e) 10-gr~240£^ ^<>|t}. 

uj-El-tfljL, 7>5. 7fl olH^i^- 5L>H 3 (gate edge), ^H*| 2Ai (spacer edge), 

^cav Aj-w. 2Aie)(STI top corner) ^ sl^Vs^ ^ S-^i^(STI bottom 

corner) M-^-^fi^r. 
<53> 5. 7ofl cX|s] H ^ ^-o] ( ^^a>^. ^^ofl iBe|A ^7-11- ^ t> 't^^l t^^ir 

S>|e), , ^^S)-^- ^ 2>M ^ ^JEL^S^ ^Jf 2.A-) el] 

<54> Cf^-o] SlA ^5fl 7l^^ ^t)r HlHeflA] E}- <>]-§- yj-^ u|-E}-vfl 
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2003/5/16 



<55> [S. 1] 





250ns(tRUF) 




89.2 


^ <g^e| 303=: 


91.3 


2!^ "S^ej 60^ 


92.1 



<56> siofl itj-s.Tg , <i^El# ^7}*H1 u}h}- ElH^^l (tREF) <>1 IH^^ M 



<59> ^*1, A Be i|A f ^7l^}7l W ^ilS. ^-t- *fl^*>5.3.*| Tfl 
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[$^* 1] 

^*Kr #31; 

Aj-7] #7l #s]^el^^^># ^ifl^^-S. #3**1 71 #^#3* #31 

#7l #^#3**1 iB^A t ^71^-71 1*1 3 #31; ^ 
#71 1*1 em ^41: #°H 3HH#*3 ^3*^,8: ^#*Hr #31 
«- S#*Kr ^7>^ ^lS 



2] 

3U1H1 9X°)*\, 

#7l ^^Sl #7fl;4 #71 #71 TlMB^^^ *§#*Rr #31^, 
£^1 ^}2] *fl2: «o V ^ . 



[^T^ 3] 

3l2%Ml $1°]*], 

#71 <?]Al^- 
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*>fe #31 ; 

*1 ?l^g-^7HH ^^^^ cfTfl; 

#7} ^-71 1^5} ^rHS^El ^£r5L?>*l ^A^] 

^-71 Al<a-2j-Sl-7l^2}- 3.^ £rJE» ^-2.5. vfl^^^ 4V7I tiV£*fl <£S 
4] 

*fl3*J-ofl $a°H, 

^•71 l^e) 750 °C~ 1000 °C1- X^>JL, ^7) ^^-^-^71^ 

10- 3 torr~10- 2 torrl- 3L#*>^ ^4 «h£*fl 4i7>^ . 

5] 

^7l I^El £rJE?>*l ^^SL^r «.xg- 3°C-~25°C# 5L^Rr 3* 
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[3^* 6] 

*l)3*<*1| 5Sl°1-H, 

Aj- 7 ] ^ShfrH^W vflBjfe ^ ^ ir~20"c* J£^Rr % 

7] 

10-g-~240-g-^J <S*1*H=- 3^ ^^-S. *Hr #5i*)l i*>3 *fl^ 
[3^8- 8] 

^-71 <I*]e| ^Tflsq- # 7 j ^>7l tIMH^ ^S)-^* *g^*Hr #31^, 
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3^*1 ^1^-^71 ofl^ ^^^^ cf^; 

S XWfe ^ *Hr 4i7>o] ^ aj-^ 

10] 

#7l ^r^xr 750 °C~ 1000 °C1- i^>ZL, ^-71 ^£-^71 

10-3 t orr~10-2torrl- ^ ^8-2-3. f>}^ *V5LM] ^}$] ^ . 

[^t 1 * 11] 

*)19*<H1 9l°]*\, 

^7) £rS.v}*\ *H*I #sl^ ^^51^r 3°C~25°C# SE^Kr 53 -i: 

*Kr ^"^1 4i7>^ *flS «o V ^. 
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I^T 1 * 121 

Aj-7] ^Kg-^^l a^a^I ifl^fe #£-^5^ ^ rc~20°C# £#«Hr 5} 

[3^*8- 13] 

10£-~240£-^<?> -g^Rr #5^1 ^>S1 ^ . 

14] 

> 

^-71 #°fl TflolH^^^sl-^ ^*Kr #31; ^ 

£*M #31 

1- i^fe #£31 Ji7>^ ^ . 
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15] 

*ll 14*^1 5fl°H. 
16] 

*fl 15*<*fl 5a°H. 
#7l 

3.=*Hr #711; 

#71 ^2^^*71 £r5i* ^f^-S^El 1^ El ^rSl?}*] -fre) 

^ ^ til#^ ^7HH 1*1^Hr #7|1; 

#71 ^127-1 <y-S|-*7l#^2|- #71 ^^51 ^£3.^ #^L3. vfl ^ 

°11 ^"71 tiVS^ll 7l^ ^S^Kr #7fl 

17] 

*fll5%Ml 9X°]*], 
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^71 7flolH^^^5l-^ 0 l ^€ -*7l *K£*fl 7m* S.S. S.B.t}^ &7\}\ 

^7} aJ-£o_x- JfE^ I^S] ^rJE^M ^A^j ^ SE 

18] 

^-7] l^e) 750 °C~ 1000 °CS i^Jl, #7l ^ -@:fl7lfe 

10-3torr~10- 2 torrl- i^Hr 3* *Vfe #5L*ll *flS ^ • 

[^^J- 19] 

^16* ^17^1 $M*1, 

aV 7 | <i^&| -ZrSLv}*) a^s] ^#5.^ 3°C~25°C1- i^Kr 

20] 
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aJ-7) <£S-IL#V}x} ifle^ #£-^51^ ^ l°C~20T:t- 5Lf-*Rr 
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IS. la] 



( A| * ) 



^ioims^ may §§ ~si 
i 
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